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Laser  Instrument  Probes  the  Lower  Boundary 


of  the  Ionosphere 


II  I 


The  new  AFOSR-sponsored  Weber  Sodium  Lidar  (yellow  beam)  and  the  ALOMAR 
Differential  Absorption  Lidar  (green  beam)  probe  the  upper  atmosphere  in  the  auroral 
zone  above  the  ALOMAR  optical  observatory. 


Visible  laser  light,  like 
radio  waves,  can  be 
reflected  from  suitable 
targets  to  reveal  the  motion 
and  range  of  targets.  Using 
radio  waves,  this  technology 
is  familiar  to  all  of  us  as 
"radar"  (for  radio  detection 
and  ranging).  Using  lasers, 
the  technology  is  called 
"lidar"  (for  light  detection 
and  ranging).  However,  due  to  the  difference  in  wavelength 
between  radio  waves  and  laser  light,  lidars  can  detect  much 
smaller  targets  than  radars.  Scientists  have  used  this  principle 
to  create  lidars  for  surveying  the  atoms  and  molecules  of  the 
upper  atmosphere.  Not  only  can  such  lidars  detect  atoms  and 
their  motions,  but  they  can  also  determine  particle  temperature. 
AFOSR  recently  funded  a  lidar  to  probe  the  persistent  layer  of 
neutral  sodium  atoms  found  between  80  and  110  kilometers 
altitude,  believed  to  be  a  by-product  of  incoming  meteors 
vaporizing  at  the  base  of  the  Earth's  ionosphere.  This  advanced 
lidar  research  project  benefits  the  Air  Force  by: 

1)  enhancing  USAF  ability  to  forecast  the  structure  and  variability 
of  the  lower  ionosphere  and  how  it  modulates  satellite  drag, 
which  reduces  DoD  space  systems'  lifetimes  and  complicates 
satellite  tracking; 

2)  improving  USAF  understanding  of  how  ionospheric  effects  that 
characterize  space  weather  (such  as  ionospheric  scintillation, 
the  degradation  of  radio-wave  propagation  analogous  to  the 
"twinkling  of  starlight")  are  coupled  to  phenomena  in  the 
lower  atmosphere;  and 

3)  providing  a  test-bed  for  developing  the  latest  techniques 
in  remote  sensing  of  atmospheric  constituents  with  lasers, 
providing  a  method  to  assess  target  chemical  properties 
at  a  distance. 

story  continued  on  page  2... 
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)  MODELING  CENTER  (CCMC) 
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and  AFOSR's  contribution  has 
been  pivotal.  The  CCMC  is  a 
top  priority  project  of  AFWA, 
NASA's  new  "Living  With  A 
Star"  solar-terrestrial  physics 
program,  and  the  National  Space 
Weather  Program  (NSWP).  The 
NSWP  is  a  multi-agency  effort 
to  improve  the  nation's  space 
weather  forecasting  capabilities 
over  the  next  decade.  AFOSR 
has  been  a  key  participant  in 
the  NSWP  since  the  program's 
inception  in  1995.  The  CCMC 
partnership  will  enable,  support, 
and  perform  the  research  and 
development  needed  for  next- 
generation  space  science  and 
space  weather  models,  thereby 
furthering  NSWP  objectives. 

The  CCMC  bridges  a  long¬ 
standing  gap  between  the 


From  left  to  right: 

Dr.  Robert  Robinson  of  the  NSF, 
Dr.  Michael  Hesse  of  NASA,  and 
Maj.  Paul  Bellaire  at  the  CCMC 
Goddard  Space  Flight  Center, 
Maryland. 


The  logo  of  the  CCMC  (from  left  to  right,  top  to  bottom)  includes  images  of  the  Sun  seen  in  X-rays  and  the  Sun  with  an  overlay 
pattern  showing  that  solar  wind  speeds  are  strongest  near  the  solar  poles  and  weak  near  the  solar  equator;  an  IBM  SP2 
supercomputer,  and  a  graphical  depiction  of  current  flows  and  plasma  configuration  in  the  Earth's  magnetosphere. 


space  science  community  and 
operational  space  weather 
forecasting  units  in  the  DoD  and 
NOAA.  These  operational  units 
are  responsible  for  providing 
space  weather  services  to  a 
large  and  growing  national 
customer  base.  Both  the  DoD 
and  NOAA  are  creating  Rapid 
Prototyping  Centers  (RPCs) 
which  will  implement  space 
weather  models  at  their 
respective  operational  centers 
in  Nebraska  and  Colorado. 

The  goal  of  the  CCMC  is  to 
facilitate  the  development, 
validation,  and  testing  of  new 
space  weather  models,  which 
can  then  be  adapted  for 
operational  use  at  the  RPCs. 
The  RPCs  will  also  accept 
models  directly  from  develop¬ 
ers,  provided  a  standard  set  of 
performance  criteria  are  met. 

CCMC  staff  will  integrate 
existing  research-grade  models 
^  .  and  perform  basic  research 
in  space  plasma  physics 
as  required  to  further 
space  weather  goals. 


The  CCMC  will  also  utilize 
comprehensive  data-bases 
available  at  the  Goddard 
Space  Flight  Center  (GSFC)  to 
develop  and  exercise  the  models 
in  preparation  for  transferring 
them  to  the  RPCs.  The  CCMC  will 
provide  advanced  computer 
assets  for  the  testing  and 
validation  of  the  most  complex 
and  sophisticated  space  physics 
models  now  in  existence. 

Conceptually,  the  CCMC  was 
initiated  in  1998  by  Mr.  Kevin 
Scro  of  AFMC's  Space  and  Missile 
Systems  Center  as  a  part  of 
DoD  efforts  to  provide  more 
effective  transition  of  research 
models  into  operations.  Sub¬ 
sequent  multi-agency  efforts 
led  to  a  notional  design  and 
management  plan  for  the  CCMC, 
which  are  still  evolving.  The 
participating  agencies  have 
enabled  the  CCMC  and  its 
activities  by  providing  com¬ 
putational  assets,  physical 
infrastructure,  scientific  and 
technical  support,  and  post¬ 
doctoral  research  support. 


The  CCMC  reached  its  initial 
operational  capability  in  June 
2000.  Currently,  the  CCMC  uses 
32  IBM  SP2  processors  at  AFWA 
in  Omaha,  Nebraska.  Front-end 
computers  and  workstations  at 
the  CCMC  share  a  high-speed 
data  link  between  Nebraska 
and  Maryland  via  the  Defense 
Research  Engineering  Network 
(DREN)  to  ensure  immediate 
and  seamless  computing 
operations.  Visiting  students 
and  scientists  will  be  invited  to 
GSFC  as  required  during  model 
development  and  testing.  The 
CCMC  Steering  Committee  plans 
to  select  post-docs  every  two 
years  as  part  of  the  NSWP 
proposal  competition. 

Maj.  Paul  Bellaire,  AFOSR/NM, 
(703)  696-8411; 

Dr.  Robert  Robinson, 

NSF  Upper  Atmospheric 
Research  Section 
(703)  292-8529;  and 

Dr.  Michael  Hesse,  NASA 
Goddard  Space  Flight  Center, 
(301)  286-8224 


The  DoD  Engineer  and 
Scientist  Exchange 
Program,  or  ESEP, 
supports  science  and 
technology  through 
international  coopera¬ 
tion  in  military  research, 
development,  and 
acquisition  through 
the  exchange  of 
defense  scientists 
and  engineers.  ESEP 
provides  on-site 
assignments  for  U.S. 
military  and  civilian 
sdentists  and  engineers 
in  foreign  government 
organizations  and 
reciprocal  assignments 
of  foreign  scientists 
and  engineers  in  U.S. 
government  organiza¬ 
tions.  ESEP  supports 
current  USAF  science 
and  technology  require¬ 
ments  by  seeking  spedfic 
foreign  technologies. 

It  provides  insight  into 
the  technology  and 
project  management 
techniques  of  foreign 
laboratories  and  centers 
and  opens  areas  of 
possible  technical 
cooperation. 

Dr.  Jerry  Franck, 

Progam  Manager 
(703)  696-7316 


GERMANY  ' 

Capt.  Richard  Branam,  from  AFRL/PRRE,  Edwards 
AFB,  CA,  is  a  Rocket  Propulsion  Engineer  who  managed  & 

a  Stage  Demonstrator  Program  for  a  thrust  LH2/LO2 
rocket  engine.  Flis  assignment  to  the  Rocket  Propulsion 
Division  of  the  Deutsches  Zentrum  fur  Luft-und 
Raumfahrt  (DLR)  Lampoldshausen,  Germany,  will 
continue  his  rocket  research  by  investigating  application  of  optical 
techniques  for  flow  and  combustion  diagnostics.  Capt.  Branam  received 
a  M.A.  degree  in  Aeronautical  Engineering  from  the  Air  Force  Institute 
of  Technology. 


□  FRANCE 


Dr.  Joseph  Chris  Sturgis,  an  aerospace  engineer  at  ■  m 
AFRL/PRRE,  Edwards  AFB,  CA,  has  developed,  managed, 
and  engineered  an  experimental  in-house  project  to  \ 
examine  thermal  and  hydrodynamic  characteristics 
of  high  aspect  ratio  coolant  channels.  His  assignment 
is  to  the  Office  National  d'Etudes  et  de  Recherches 
Aerospatiales  (ON ERA),  Palaiseau  (Paris)  France,  to  study  the  effect 
of  rotation  on  the  level  of  convective  heat  transfer  within  the  internal 
cavities  of  air  cooled  rotor  blades.  Dr.  Sturgis  obtained  his  Ph.D.  in 
Mechanical  Engineering  from  Purdue  University. 

ISRAEL 

Capt.  Matthew  Yocum,  an  instructor  in  the  engi- 
neering  mechanics  department  of  the  US  Air  Force  ^1 

Academy,  conducted  research  on  damage  accumula-  ;  ^  ^ 

tion  of  ceramic  matrix  composites  and  also  served  as  I 
a  Squadron  Professional  Ethics  Advisor  to  a  cadet  w 

squadron.  Capt.  Yocum  authored  a  textbook  used  Bk.-  jB 
for  the  Academy's  core  engineering  mechanics  course  now  used  by 
nearly  500  students  each  semester.  Under  the  Engineer  and  Scientist 
Exchange  Program,  he  is  assigned  to  the  Aircraft  Structures  Laboratory, 
Faculty  of  Aerospace  Engineering,  Technion,  Haifa,  Israel  where  he 
will  conduct  research  in  the  area  of  composite  materials  and  smart 
structures.  Capt.  Yocum  obtained  his  M.A.  in  Mechanical  Engineering 
from  the  Air  Force  Institute  of  Technology. 
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